Introduction
The Center for Accelerator Mass Spectrometry (CAMS) at the Lawrence Livermore National Laboratory (LLNL) has recently added the capability of measuring 239 Pu and other actinides with a sensitivity of ~10 6 atoms per sample, i.e., ~1 µBq of 239 Pu. This new capability is possible because of the implementation of a heavy-ion beam line in 2000. Accelerator mass spectrometry (AMS) has a large dynamic range, typically 5 orders of magnitude, and is less demanding on sample preparation than similarly sensitive techniques because of its high rejection of molecular isobaric interferences and low susceptibility to matrix effects. These advantages combined with the high throughput design of the CAMS spectrometer offers a sensitive and efficient instrument to measure actinides at very low levels in a large number of samples.
[1]
Hundreds of environmental and bioassay samples have already been measured for 239 and blindly to each of the participating laboratories. In this report we present the results of our measurements using AMS. In addition, we present data from the preliminary evaluation performed by NIST and Duke Engineering Services, disclosed after completion of the exercise.
[4]
Experimental method
Samples were prepared following the standard protocol used for Pu alpha spectrometry by the LLNL Marshall Islands Program [5] with a few modifications to obtain a suitable target for AMS measurement. Plutonium-242 was added as a recovery tracer, which is common practice in alpha spectrometry, and is also required for the AMS determination of Pu isotopes. After acid digestion and ion exchange separation, Pu(IV) is coprecipitated with ~0.3 mg of Fe(III) and Nb(V) by adding ammonia. The precipitate is centrifuged, washed, calcined at 800°C in a quartz crucible, and loaded in an aluminum target holder. The AMS ion source accommodates up to 64 targets on its sample wheel.
The AMS system for measurement of Pu isotopes is depicted in Figure 1 . The cesium sputtering ion source [6] produces 40 keV PuO -ions that are transported first to a 90º energy-analyzing electrostatic deflector, then to a 90º mass-analyzing doublefocusing magnet, and are injected into a tandem accelerator † operated at 6. Pu at µBq levels in urine far exceeding the ANSI performance criteria for routine radiobioassay. The AMS sensitivity and precision were unsurpassed by the other techniques used in the study.
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